
Reading 27

The Drama of the Commons1

The “tragedy of the commons” is a central
concept in human ecology and the study of the
environment. The prototypical scenario is sim-
ple. There is a resource—usually referred to as
a common-pool resource—to which a large num-
ber of people have access. The resource might
be an oceanic ecosystem from which fish are har-
vested, the global atmosphere into which green-
house gases are released, or a forest from which
timber is harvested. Overuse of the resource cre-
ates problems, often destroying its sustainability.
The fish population may collapse, climate change
may ensue, or the forest might cease regrowing
enough trees to replace those cut. Each user faces
a decision about how much of the resource to
use—how many fish to catch, how much green-
house gases to emit, or how many trees to cut.
If all users restrain themselves, then the resource
can be sustained. But there is a dilemma. If you
limit your use of the resources and your neighbors
do not, then the resource still collapses and you
have lost the short-term benefits of taking your
share.

The logic of the tragedy of the commons seems
inexorable. As we discuss, however, that logic de-
pends on a set of assumptions about human mo-
tivation, about the rules governing the use of the
commons, and about the character of the com-
mon resource. One of the important contribu-
tions of the past 30 years of research has been
to clarify the concepts involved in the tragedy of
the commons. Things are not as simple as they
seem in the prototypical model. Human motiva-
tion is complex, the rules governing real commons
do not always permit free access to everyone, and
the resource systems themselves have dynamics
that influence their response to human use. The
result is often not the tragedy described by Hardin
but what McCay has described as a “comedy”—a
drama for certain, but one with a happy ending.

Three decades of empirical research have re-
vealed many rich and complicated histories of
commons management. Sometimes these histo-
ries tell of Hardin’s tragedy. Sometimes the out-
come is more like McCay’s comedy. Often the re-

sults are somewhere in between, filled with ambi-
guity. But drama is always there.

Research on the commons would be war-
ranted entirely because of its practical impor-
tance. Nearly all environmental issues have as-
pects of the commons in them. Important theo-
retical reasons exist for studying the commons as
well. At the heart of all social theory is the con-
trast between humans as motivated almost exclu-
sively by narrow self-interest and humans as mo-
tivated by concern for others or for society as a
whole.2 The rational actor model that dominates
economic theory, but is also influential in sociol-
ogy, political science, anthropology, and psychol-
ogy, posits strict self-interest. As Adam Smith put
it, “We are not ready to suspect any person of be-
ing defective in selfishness.” This assumption is
what underpins Hardin’s analysis.

Opposing views, however, have always as-
sumed that humans take account of the interests
of the group. For example, functionalist theory in
sociology and anthropology, especially the human
ecological arguments of Rappaport and Vayda, ar-
gued that the “tragedy of the commons” could be
averted by mechanisms that cause individuals to
act in the interests of the collective good rather
than with narrow self-interest. Nor has this de-
bate been restricted to the social sciences. In evo-
lutionary theory, arguments for adaptations that
give advantage to the population or the species at
cost to the individual have been under criticism at
least since the 1960s. But strong arguments re-
main for the presence of altruism.

If we assume narrow self-interest and one-time
interactions, then the tragedy of the commons is
one of a set of paradoxes that follow. Another is
the classical prisoners’ dilemma. In the canonical
formulation, two co-conspirators are captured by
the police. If neither informs on the other, they
both face light sentences. If both inform, they
both face long jail terms. If one informs and the
other doesn’t, the informer receives a very light
sentence or is set free while the non-informer re-
ceives a very heavy sentence. Faced with this set
of payoffs, the narrow self-interest of each will

1Thomas Dietz, Nives Dolsak, Elinor Ostrom, Paul Stern, excerpted from ch. 1 in The Drama of the Commons, 2002.
Authors’ citations omitted, but footnotes are included.

2In thinking about environmental concern, it has been useful to distinguish self-interest, concern with the welfare of other
humans, and concern with other species, ecosystems, and the biosphere itself.
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cause both to inform, producing a result less de-
sirable to each than if they both had remained
silent.

Olson made us aware that the organization of
groups to pursue collective ends, such as political
and policy outcomes, was vulnerable to a paradox,
often called the “free-rider problem,” that had
previously been identified in regard to other “pub-
lic goods.” A public good is something to which
everyone has access but, unlike a common-pool
resource, one person’s use of the resource does
not necessarily diminish the potential for use by
another. Public radio stations, scientific knowl-
edge, and world peace are public goods in that we
all enjoy the benefits without reducing the quan-
tity or quality of the good. The problem is that,
in a large group, an individual will enjoy the ben-
efits of the public good whether or not he or she
contributes to producing it. You can listen to pub-
lic radio whether or not you pledge and make a
contribution. And in a large population, whether
or not you contribute has no real impact on the
quantity of the public good. So a person following
the dictates of narrow self-interest will avoid the
costs of contributing. Such a person can continue
to enjoy the benefits from the contributions pro-
vided by others. But if everyone follows this logic,
the public good will not be supplied, or will be
supplied in less quantity or quality than is ideal.

Here we see the importance of the tragedy of
the commons and its kin. All of the analyses
just sketched presume that self-interest is the only
motivator and that social mechanisms to control
self-interest, such as communication, trust, and
the ability to make binding agreements, are lack-
ing or ineffective [emphasis added]. These condi-
tions certainly describe some interactions. People
sometimes do, however, move beyond individual
self-interest. Communication, trust, the anticipa-
tion of future interactions, and the ability to build
agreements and rules sometimes control behavior
well enough to prevent tragedy. So the drama of
the commons does not always play out as tragedy.

In addition, commons situations provide crit-
ically important test beds for addressing many
of the central questions of the social sciences.
How does our identity relate to the resources in
our environment? How do we manage to live to-
gether? How do societies control individuals’ ego-
istic and antisocial impulses? Which social ar-

rangements persist and which do not? In look-
ing at the long sweep of human history and the
thousands of social forms spread across it, these
questions may become unmanageable to study in
a systematic manner. The commons, however,
provides a tractable and yet important context in
which to address these questions. Just as evo-
lutionary and developmental biology progressed
by studying the fruitfly, Drosophila melanogaster,
an organism well suited to the tools available, we
suggest that studies of the commons and related
problems are an ideal test bed for many key ques-
tions in the social sciences.3

Commons research already draws on most of
the methodological traditions of the social sci-
ences. There are elegant mathematical models,
carefully designed laboratory experiments, and
meticulous historical and comparative case stud-
ies. The statistical tools applicable to large or
moderate-sized data sets also are being brought
to bear. As we will detail, research on the com-
mons attracts scientists from a great diversity of
disciplines and from all regions of the world. Ad-
vances in the social sciences are likely to come
from just such an admixture of methods and per-
spectives focused on a problem that touches on
core theoretical issues of great practical impor-
tance.

This chapter offers a brief history of research
on the commons, starting with Hardin’s influence
but also acknowledging his predecessors. It de-
scribes the synthetic work that occurred in the
mid-1980s. Building on that work, it clarifies
the key concepts involved in understanding the
commons. One of the major contributions of
commons scholarship has been to make much
clearer which concepts must be brought to bear
and which distinctions made in understanding the
commons. These include the crucial distinction
between the resource itself, the arrangements hu-
mans use to govern access to the resources, and
the key properties of the resource and the ar-
rangements that drive the drama.

A Short Intellectual History of the Field

A Point of Departure

Hardin’s influential 1968 article in Science on “The
Tragedy of the Commons” is one of the most

3In a parallel argument, Axelrod suggests that game theory provides an Escherichia coli for the social sciences—an ideal
experimental organism. We prefer the analogy to Drosophila melanogaster. E. coli has been studied primarily in the labora-
tory. Drosophila has been investigated both in the laboratory and in the field, and has been a key organism for making the
link between the two. Thus it provides a closer parallel to the role the problem of the commons plays in the social sciences.
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often-cited scientific papers written in the second
half of the twentieth century. The article stim-
ulated immense intellectual interest across both
the natural and social sciences, extensive debate,
and a new interdisciplinary field of study. Sci-
entific interest in the commons grew throughout
the 1970s and early 1980s largely in reaction to
Hardin’s article and the frightening news stories
about sharp population declines of many species,
particularly those from the ocean. Interest was
fanned by the debate about limits to growth, and
the increasing awareness of deforestation in trop-
ical regions of the world.

A key characteristic in the field, in addition
to its rapid growth, is the extraordinary extent
of interdisciplinary and international participa-
tion. For example, scholars from a dozen disci-
plines and 52 countries attended the 2000 meet-
ing of the IASCP. Although such broad participa-
tion challenges all involved to find shared con-
cepts and common technical language, the results
have been well worth the effort.

Early Work on the Commons

Although Hardin’s article was the fulcrum for
recent work on common-pool resources, schol-
ars long before Hardin had expressed pessimism
about the sustainable management of these re-
sources. Aristotle observed that “what is com-
mon to the greatest number has the least care
bestowed upon it. Everyone thinks chiefly of
his own, hardly at all of the common interest.”
The French naturalist, Marcet wrote in Conver-
sations on Political Economy that open access to
natural resources results in overexploitation of
those resources and harvesting of the resources
prior to their harvest time. Lloyd, whose work
strongly influenced Hardin, similarly argued that
a common-pool resource will be overused because
of the higher value of present benefits of use com-
pared to potential future costs of unrestricted
use, especially when each individual user bears
only a fraction of those costs but gains the en-
tirety of present benefits. Further, Lloyd argued
that an individual’s decisions regarding whether
to withdraw another unit from a common-pool re-
source (in Lloyd’s analysis, whether to have an-
other child) depends on the institutions that de-
fine the benefits and costs of such action.

Less pessimistic voices were raised earlier as
well. In his classic study of Indian villages, the
township in England and Scotland, and the com-
plex, early village structures of Germany (the
Mark) and Russia (the mir), Maine argued that vil-
lage communities occur everywhere and facilitate
their subsistence by allocating agricultural lands
as private property and forest and pastures sur-
rounding arable lands as common property. In de-
scribing the German version, Maine asserted: “The
Township (I state the matter in my own way) was
an organized, self-acting group of Teutonic fam-
ilies, exercising a common proprietorship over a
definite tract of land, its Mark, cultivating its do-
main on a common system, and sustaining it-
self by the product.” In an in-depth analysis of
Maine’s work, Grossi argues that Maine had iden-
tified how village communities in many settings
had developed a keen sense of private property
for agricultural plots combined with a common-
property system for forested and pasture lands.
Malinowski cautioned readers not to believe that
any kind of property regime—including common
property with joint owners—was a “simple” sys-
tem that could be characterized as having only
one set of consequences. He pointed out that:

Ownership, therefore, can be defined neither
by such words as “communism” nor “individ-
ualism,” nor by reference to “joint-stock com-
pany” system or “personal enterprise,” but by
the concrete facts and conditions of use. It is
the sum of duties, privileges, and mutualities
which bind the joint owners to the object and
to each other.

Hardin’s Model and Its Limitations

Hardin argued that a “man is locked into a sys-
tem that compels him to increase his herd with-
out limit—in a world that is limited.” He fur-
ther asserted that having a conscience was self-
eliminating.4 Those who restrain their use of a
common-pool resource lose out economically in
comparison to those who continue unrestrained
use. Thus, evolutionary processes will select for
those who exercise unrestrained use and against
those who restrain their own harvesting. Hardin’s
solution was “mutually agreed upon” coercion.
Two inferences were usually drawn from this
formulation. One is that only what psycholo-

4Hardin’s argument is quite similar to the position held until recently by most evolutionary theorists: that selfish strate-
gies would always obtain higher returns than reciprocal or cooperative strategies and drive out through competition any
strategies other than selfish strategies. However, this view is losing its dominance.
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gists call aversive (coercive) controls can be ef-
fective, suggesting that effective rules cannot be
based on creating internalized norms or obliga-
tions in resource users. The other is that agree-
ments on rules must be reached only through
the state (usually, the national government), sug-
gesting that local governments and informal and
nongovernmental institutions cannot develop ef-
fective ways to prevent or remedy situations that
lead to tragedy.

Challenges to the conceptual underpinnings,
to the empirical validity, to the theoretical ad-
equacy, and to the generalizability of Hardin’s
model and the related work in resource economics
were articulated throughout the 1970s and early
1980s. A key challenge to the Hardin model came
from researchers familiar with diverse common
property institutions in the field. They argued
that Hardin had seriously confused the concept
of common property with open access conditions
where no rules existed to limit entry and use. As
Ciriacy-Wantrup and Bishop expressed it, “com-
mon property is not everyone’s property.” They
and other researchers stressed that where com-
mon property existed, users had developed rich
webs of use rights that identified who had a long-
term interest in the resource and thus an incen-
tive to try to avoid overuse. Few asserted that
all common property regimes were optimally ef-
ficient or fair. Rather, the specifics of a particular
regime had to be examined before presuming that
an external authority should step in, violate local
customs, and impose a new set of rules that were
unlikely to be viewed locally as legitimate.

Another type of challenge came from game
theorists. Early attempts to formalize commons
situations using game theory typically posed the
problem as a prisoners’ dilemma (PD) of the form
described earlier, but extended the analysis from
the classical two-player case to the N-person case.
When a PD game is played only once or is repeated
with a definite ending time, a rational player has
one—and only one—strategy that generates the
highest immediate payoffs, assuming all players
are using the same form of rationality. That strat-
egy is to inform on the other players (called defec-
tion in the literature). Until recently, the dominant

view has been that this one-shot, N-Person PD ad-
equately models the nature of the situation faced
in most commons settings. The research summa-
rized by Kopelman et al. and Falk et al. shows that
Hardin’s predictions hold under a oneshot condi-
tion with no communication, but not necessarily
in a world where the game is played repeatedly,
where there is no predefined endpoint, or where
communication is possible.

Some researchers have argued that games
other than PD, such as the “assurance game” or
the “game of chicken,” are more appropriate mod-
els for at least some of the situations facing users.
Unlike the PD game, which has a single equilib-
rium (and thus, each actor has a dominant strat-
egy yielding a better individual outcome no mat-
ter what the other actor does), these games have
multiple equilibria (and thus, neither actor has a
dominant strategy), so both benefit from coordi-
nation.5

In a series of papers, Runge stressed that
most users of a common-pool resource—at least
in developing countries—live in the same villages
where their families had lived for generations and
intend to live in the same villages for generations
to come. Given the level of poverty facing many
villagers, their dependence on natural resources,
and the randomness they all face in the avail-
ability of natural resources, Runge argued that it
is implausible to assume that individuals have a
dominant strategy of free riding. He suggested
that users of common-pool resources in develop-
ing countries faced a repeated coordination game
rather than a one-shot PD game. In such situa-
tions, all users would prefer to find ways of lim-
iting their own use so long as others also com-
mitted themselves to stinting. Village institutions
would provide mechanisms to enable users to ar-
rive at agreements (within the village context) that
would assure each user that others were conform-
ing to the agreed-on set of rules. Thus, Runge and
other scholars conceptualized the game as a coor-
dination problem rather than a dilemma.

Anthropologists and human ecologists also
challenged the concept of an inexorable tragedy
of the commons. Dyson-Hudson and Smith rea-
soned that resources had characteristics that were

5A “game of chicken” can be illustrated with two drivers rapidly driving toward each other in a single lane. They both
realize they will collide unless at least one swerves, so that they miss each other. Each prefers that the other swerves. The
choice facing each is to go straight or swerve. If both go straight, they crash. The best joint outcome is for one to go straight
and the other to swerve, but one player obtains more than the other in this outcome. The “assurance game” (also called “stag
hunt”) can be illustrated with two hunters following a stag. Catching the stag requires a joint effort of both, which yields the
best joint outcomes. When a rabbit approaches the two hunters, they both face a temptation to catch a rabbit, which either
can do alone, rather than chasing a stag with the uncertain help of the other. Going jointly for a stag is surely rational, but if
the hunters have any reasons to doubt the effort of each other, then it is better to turn and start hunting a rabbit.
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valued by those living near them. Some of these
attributes also affected whether individuals could
defend private property or whether they needed
to develop rules of access and use to regulate
how resources would be owned by an entire local
community. Similarly, Netting, based on his ex-
tensive study of private and common property in
the Swiss Alps, developed a clear set of resource
characteristics that he argued would be associated
with diverse forms of property. He predicted that
when

1. the value of per-unit production was low,

2. the frequency and dependability of yield was
low,

3. the possibility of improvement was low,

4. the area required for effective use was large,
and

5. the size of the group needed to make capital in-
vestments was large,

communal property would be developed by the
users. Similarly, when the opposite conditions
were present, Netting predicted that users would
develop some form of private property. Net-
ting provided substantial evidence to support
his claims, also showing that common-property
regimes developed under the above conditions
had been sustained for centuries without over-
exploiting resources.

Other anthropologists argued that no single
dimension was responsible for making some re-
sources communal and other resources privately
held and that there was no unidirectional ten-
dency for resources to move over time from com-
mon property to private property. Leach doc-
umented long cycles of changes in social struc-
ture and property rights in Upper Burma, and
Bauer documented short cycles of such changes
in Ethiopia. McCay illustrated a wide diversity
of local organizations developed by inshore fish-
ers to keep access relatively open to those who
lived and worked in a community. McCay de-
scribes the efforts by these fishers to try to or-
ganize themselves using forms of common prop-
erty even when confronted with “modern” capital-
ist forms of organization.

Thus, by the mid-1980s, more and more ques-
tions were being raised about Hardin’s model, the
presumption that all commons situations were
like a prisoners’ dilemma, and the wisdom of poli-
cies based on these analyses. Scholars familiar

with the qualitative case study literature in Africa,
Latin America, Asia, and the United States were
beginning to point out that the policy reforms
that transformed resources from governance as
common property by local communities into state
governance were actually making things worse for
the resource as well as for the users. The gov-
ernments that took these actions frequently did
not have enough trained personnel on the ground
to monitor the resources. Thus, what had been
de facto common property with some limitations
on access and use patterns became de jure gov-
ernment property—but due to the lack of enforce-
ment, it frequently became de facto open access.
Corrupt public officials also faced opportunities
to collect side payments from local resource users
wishing to exploit resources that were officially
government owned.

These questions and doubts were not dis-
cussed widely across scientific disciplines or com-
munities, however, because each tended to use its
own language and theory. As a result, very little
bridging across disciplines and academic commu-
nities occurred before the mid-1980s. Scholars in
one region of the world did not know about the
research being undertaken by scholars in other
parts of the world. Even scholars focusing on a
single continent, such as Africa, who were study-
ing forest resources were unaware of the findings
of researchers studying pastoral resources or in-
shore fisheries on the same continent.

Conceptual Developments and Key
Terms

The term “common property” implies a kind
of management arrangement created by humans
rather than a characteristic of the resource itself.
The preferred term for resources from which it is
hard to exclude users is “common-pool” resource.
The term “common-pool” focuses on the charac-
teristics of the resource rather than on the human
arrangements used to manage it. Such a resource
could be left as open access without rules or could
be managed by a government, as private property,
or by a common property regime. The term “com-
mon property resource” had become so embed-
ded in the language used in the economics and
policy literatures that making this conceptual ad-
vance has been difficult. That both common-pool
resource and common property resource can be
abbreviated as CPR has added to the continued
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confusion. We do not use the CPR abbreviation at
all to avoid further confusion.

Given this continued confusion, it is important
that a clear set of definitions of key terms be pre-
sented and used consistently. In this chapter we
focus on terms and concepts that now have gained
relatively general agreement across disciplines.

The term commons is used in everyday lan-
guage to refer to a diversity of resources or fa-
cilities as well as to property institutions that in-
volve some aspect of joint ownership or access.
As mentioned, analytical advantages exist in sep-
arating the concept of the resource or good valued
by humans from the concept of the rules that may
be used to govern and manage the behavior and
actions of humans using these resources.6 In this
view, a common-pool resource is a valued natural
or human-made resource or facility that is avail-
able to more than one person and subject to degra-
dation as a result of overuse [emphasis added].
Common-pool resources are ones for which ex-
clusion from the resource is costly and one per-
son’s use subtracts from what is available to oth-
ers. The diversity of property rights regimes that
can be used to regulate the use of common-pool
resources is very large, including the broad cate-
gories of government ownership, private owner-
ship, and ownership by a community.7 When no
property rights define who can use a common-
pool resource and how its uses are regulated, a
common-pool resource is under an open-access
regime.

Human beings use common-pool resources by
harvesting or extracting some of the finite flow of
valued goods produced by them or by putting in
unwanted byproducts, thus treating the resource
as a sink. In general, humans using resources of
this type face at least two underlying incentive
problems. The first is the problem of overuse,
congestion, or even destruction because one per-
son’s use subtracts from the benefits available
to others. The second is the free-rider problem
that stems from the cost or difficulty of exclud-
ing some individuals from the benefits generated
by the resource. The benefits of maintaining and
enforcing rules of access and exclusion go to all

users, regardless of whether they have paid a fair
share of the costs. The institutions that humans
devise to regulate the use of common-pool re-
sources must somehow try to cope with these two
basic incentive problems. They struggle with how
to prevent overuse and how to ensure contribu-
tions to the mechanisms used to maintain both
the resource and the institution itself.

The Problem of Overuse

The first major characteristic of common-pool re-
sources is the subtractability of resource units
once extraction occurs. This characteristic is re-
ferred to by many other names, including joint-
ness of consumption and rivalness of consump-
tion.8 All of these terms focus on the relationship
that one person’s use has on the availability of re-
source units for others. One person’s harvest of
fish, water, or timber subtracts from the amount
left at any one time (and potentially, over time) for
others. Because common-pool resources are sub-
tractable, they can be easily congested, overhar-
vested, degraded, and even destroyed. Many re-
sources discussed in the theoretical literature on
public goods are in fact common-pool resources
because they have the attribute of subtractability,
which classical public goods, such as world peace
and scientific knowledge, do not have.

Some of the most challenging contemporary
common-pool resource problems deal with the
use of common-pool resources as sinks, which
degrade through pollution. Common-pool sinks
range in size from the global atmosphere, which
is affected by the behavior of individuals in all
countries of the world, to local watersheds and
airsheds affected mainly by people at a single lo-
cation. When a resource is a sink, the problem of
overuse is putting too much of a contaminant into
the resource as contrasted with the more famil-
iar problem of taking too much out. Many water-
courses suffer from both types of problems—too
much water is extracted by each user, causing the
costs of water for others to escalate, and too many
pollutants are dumped into the resource, causing
the quality of the water for others to decrease. Al-

6This is, of course, an analytical distinction. Behaviorally, an individual faces a resource and the institutions that are used
to manage that resource (if any) at the same time, so the attributes that affect individual choice are derived from both the re-
source and the institutions. In examining theory and in proposing policies, the distinction is important because interventions
are far more likely in regard to the institutional variables than in regard to the underlying attributes of the resource.

7Given the wide diversity of rules used in practice, each of these categories includes very diverse institutions. The clas-
sification is a first cut and analysts will find it useful for some purposes. For others, one needs to know precisely the rules
being used for controlling access and making other choices about the resource.

8This attribute was posed initially by Samuelson as a way to divide the world of goods into two classes: private consump-
tion goods and public consumption goods. Private goods are subtractable, public goods are not.
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though the use of the common pool framework
to understand sinks seems promising, this line of
analysis is not as elaborate or as well studied as
that examining resource extraction.

The Free-Rider Problem

This problem was originally defined in its most ex-
treme form—the impossibility of excluding ben-
eficiaries once improvements to any set of re-
sources had been made.9 If the nature of certain
resources made it truly impossible to solve the ex-
clusion problem, however, institutions could not
have any role in managing those resources. The
contemporary view is that resources vary in the
cost of excluding potential beneficiaries from de-
riving benefits from them. If it is not practical to
exclude a user nor possible to force that user to
contribute to the costs of developing and main-
taining the resource, the noncontributing user is
called a free rider. The cost of excluding poten-
tial users is often a function of technology. Prior
to the invention of barbed wire fences, it was very
expensive to exclude potential users from range-
lands, but with barbed wire, it became more feasi-
ble to exclude those who did not have entry rights.

Thus, a core problem related to the use of
common-pool resources is the cost of preventing
access by potential users unless they agree to abide
by a set of rules [emphasis added]. In regard to
a common-pool resource, users free ride when
they harvest from or dump pollutants into the
resource independently and take only their own
costs and benefits into account. One “solves” the
free-rider problem when rules are adopted and ac-
cepted that regulate individual actions so that so-
cial benefits and social costs are taken into ac-
count. The specific rules adopted in efforts to
manage a common-pool resource sustainably are
extremely numerous, but can be broadly classified
into several general categories: boundary rules,
position rules, authority rules, scope rules, aggre-
gation rules, information rules, and payoff rules.
Whether any particular rule configuration solves
the free-rider problem in regard to a particular
resource system depends on how well the rules
address the biophysical structure of the resource,

whether they are perceived by users as legitimate
and are enforced, and whether they are under-
stood by participants in a similar manner.

Analyzing the problem of exclusion and result-
ing free riding requires that a distinction be made
between the system providing the resource itself
(a river, a forest, or a fishery) and the resource
units of value to humans (water, timber, or fish).
After resource units have been extracted from the
system, the cost of excluding potential beneficia-
ries from consuming the extracted units is often
relatively low and the resource units may be con-
sidered to be private goods. That is, it may be
hard to control who gets to go fishing but easy to
control who gets the fish once they are caught. Ef-
fective markets for bottled water, fish, and timber
are based on a low cost of excluding beneficiaries
from the harvested units. A potential user can
be easily prevented from acquiring them without
paying the market price by the legal system and a
strong set of norms providing enforcement to pre-
vent theft. Ironically, these effective markets for
harvested products are a major source of the in-
centives for users to overharvest. Harvesters ob-
tain the full benefits from their overuse through
the market for the resource units and suffer only a
proportion of the costs they impose on others by
overusing the system that provides the resource
units.

Common-pool resources share the problem of
difficult exclusion with another important policy
problem—the provision of public goods such as
international peace, knowledge, and living in a
just society. Once these goods are provided by
someone—frequently a governmental agency—no
one living within the scope of their provision can
be easily excluded from enjoying the benefits. Al-
though common-pool resources and public goods
share this one characteristic, they differ in re-
gard to subtractability: one person’s use of a pub-
lic good, such as the knowledge of a physical
law, does not reduce the possibility for an infinite
number of other persons to use the same knowl-
edge.

As already noted, the key problem caused by
high costs of exclusion for both common-pool re-
sources and public goods is the free-rider prob-

9Musgrave, like Samuelson, also used one attribute—exclusion—as a way of dividing the world into two types of goods:
private and public. Having demonstrated that the market had desirable properties when used in relationship to private
goods, a key theoretical debate among economists during the 1950s focused on the question of conditions leading to market
failure. For some time, scholars tried to classify all goods, resources, and services into those that could be called “private
goods” and were best provided by a market and those that could be called “public goods” and were best provided by a gov-
ernment. The recognition that there were multiple attributes of goods and resources that affect the incentives facing users
came about gradually as the dichotomies posed by Samuelson and Musgrave proved to be theoretically inadequate to the
task of predicting the effect of institutional arrangements.
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lem. If exclusion is physically difficult and effec-
tive rules are not in place to limit who can use
a resource and what can be withdrawn from it,
then all harvesters face an incentive to increase
their own harvesting rate without any concern for
the impact of their actions on the costs for oth-
ers (and eventually for themselves). Furthermore,
the rules that govern a common-pool resource are
themselves a public good because once they are
provided, one person’s use of the rules does not
subtract from their availability for use by oth-
ers. Thus, appropriation or harvesting from a
common-pool resource has one structure of in-
centives that can lead to overuse. Providing rules
to govern a common-pool resource has a second
set of incentives that tempts participants to free
ride on the time and effort required to craft effec-
tive rules because they will benefit from the adop-
tion of such rules whether they contribute or not.
The two sets of incentives work together to make
the problem of avoiding overuse a real challenge.
Contemporary scholars have stressed that there
are actually many “games” involved in the gover-
nance and ongoing management of common-pool
resources depending on many attributes of the re-
source and its users.

Institutional Attributes

Institutions are the rules that people develop to
specify the “do’s and don’ts” related to a par-
ticular situation. In regard to common-pool re-
sources, rules define who has access to a resource;
what can be harvested from, dumped into, or engi-
neered within a resource; and who participates in
key decisions about these issues and about trans-
ferring rights and duties to others. The stimu-
lus for changes of institutional arrangements fre-
quently has been fights over the distribution of
resources. Multiple types of institutional arrange-
ments have been devised to try to reduce the
problems of overuse and of free riding as well as
distribution conflict.

As already noted, common-pool resources that
do not have institutions governing their use are
called open-access regimes. Institutions for gov-
erning use fit into three broad classes that are re-
ferred to as private property, common property,
and government property. Each of these insti-
tutional types has a wide diversity of subtypes,
and many hybrids exist as well. Something re-

ferred to as “government property,” for example,
may mean that a national government owns the
property and that a national agency directly uses
and manages that resource for its own purposes.
Or, the resource may be “owned” by a national,
state, or local government but users may have var-
ious rights to access, withdraw, manage, and de-
termine who else is allowed to use the resource.
Use under a common-property regime may be re-
stricted to members of a cooperative, an extended
family, a formal corporation, a local community,
or either a formally recognized or informally or-
ganized user group. A great variety of private-
property regimes also have been devised to gov-
ern the use of common-pool resources.

Additional Attributes of Common-Pool Re-
sources

Costly exclusion and subtractability are the two
defining attributes of common-pool resources.10

A large number of other attributes are also im-
portant in shaping human resource use. Thus,
developing a coherent theory of how institutions
cope or do not cope effectively with the problems
of overuse and free riding requires consideration
of this diversity of attributes. Furthermore, some
resource systems—such as groundwater basins
or airsheds—provide only pure common-pool re-
sources. Others, such as forests, yield some prod-
ucts that are subtractive (e.g., timber) and oth-
ers that are nonsubtractive (e.g., flood control).
Thus, an analyst trying to understand how institu-
tions affect behavior in regard to forest resources
may need to understand which aspects of a forest
are common-pool resources and which are public
goods. (Subtractive and nonsubtractive products
are related, however. For example, cutting timber
can reduce a forest’s ability to provide flood con-
trol.) We briefly describe three further attributes
of resources that may have a major impact on
the incentives that individuals face: renewability,
scale, and cost of measurement.

Renewable or Nonrenewable Common-Pool Re-
sources. Renewability relates to the rate at
which resource units that are extracted (or used
as a sink) replace themselves over time. The re-
placement rate over time can take any value be-
tween zero (nonrenewable) and one (instantly re-

10As already noted, cost of exclusion is only partially an attribute of the resource. Although resource characteristics matter
(e.g., exclusion is more difficult in an ocean fishery than in a lake), cost of exclusion also is affected by available technology
and various other attributes of user groups and their institutions.
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newable). Mineral and oil resources are normally
considered nonrenewable because once they are
extracted from their source, no replacement is
generated within a human time frame. Thus, the
key problem faced in regulating nonrenewable re-
sources is finding the optimal path toward effi-
cient mining of the resource.

On the other hand, biological species that are
harvested for human use regenerate themselves
in a cycle that varies from less than one year
to decades, assuming the breeding stock and the
breeding habitat are protected. Individuals who
attempt to achieve sustainable use of such bio-
logical resources over time devise rules to limit
the number of users; limit the technology, timing,
quantity, or location of extraction; and protect the
habitat of the species. The costs of designing, im-
plementing, monitoring, and adapting these rules
can vary substantially depending on the particu-
lar species characteristics, their habitat, the tech-
nology used, and the culture of the users. Re-
sources that regenerate slowly are more challeng-
ing to manage because overharvesting may not
be discovered until recovery of the resource is
severely endangered. Fish that tend to cluster in
groups are more likely to be destroyed with mod-
ern fishing technology because the marginal cost
of searching for and harvesting the full extent of
the fishery is much lower than for fish that spread
out over a larger area.

Some human-made common-pool resources
are renewed very rapidly once use has halted or
been reduced. Broadcasting bandwidth, for ex-
ample, is a common-pool resource because it is
limited, one person’s use is subtractive, and thus
congestion can occur if too many users try to use
the same bandwidth at the same time. The re-
source regenerates immediately, however, when
usage declines, so subtractability exists across
users, but not across time. Such commons cannot
be destroyed permanently by overuse. The type
of rules that are effective for regulating the use of
radio bandwidth may thus be quite different from
those needed to regulate the use of a biological
species.

Scale. Major international problems, such as
river and lake pollution, transmission of air pollu-
tants across long distances, global climate change,
threats to biodiversity, declines of ocean fisheries,
and control of the use of outer space and the

North and South Poles, have called attention to
the attribute of scale among common-pool re-
sources. Many important similarities exist be-
tween local and global common-pool resources
even though there are obvious differences. Re-
search has moved beyond studying resources at
a single level (local or international) to comparing
common-pool resources across levels and drawing
lessons from one level to another. One obvious
difference between local and global resources is
the sheer extent of the resource and thus the cost
of monitoring use patterns at widely diverse loca-
tions. Global and local resources differ in two ad-
ditional ways. The number of actors using, or hav-
ing a say in decisions about, a global resource is
usually larger than is the case for local resources,
and these actors are usually much more heteroge-
neous. Both of these factors can affect the level of
cooperation likely to be achieved in designing and
complying with rules.

The literature on local common-pool resources
suggests that a greater number of resource users
does not necessarily impede cooperation, even
though this may increase costs of devising, moni-
toring, and enforcing the rules. It also may make
it necessary to design nested sets of institutions
rather than a single layer. The literature on coop-
eration in international arenas, however, suggests
that cooperation is less likely with a larger num-
ber of actors. These actors often include not only
countries that are sovereign decision makers, but
also a large number of nonstate actors that play
important roles. The institutions granting these
nonstate actors access to the political decision-
making process also may play an important role
in determining the potential for cooperation.

Heterogeneity of resource users may not have
the same effects on local common-pool resources
and on international resources. The literature on
local common-pool resources suggests different,
even opposing effects of heterogeneity among ac-
tors on cooperation. It has been argued that het-
erogeneity will induce cooperation and that it will
impede cooperation. In empirical research, het-
erogeneity has been found to be a difficulty that
users frequently are able to overcome so as to
manage a common-pool resource. However, stud-
ies at the international level, especially studies of
international peace and provision of international
public goods, suggest that heterogeneity induces
cooperation. Although most scholars agree that

11Keohane and Ostrom, for example, focus on four types of heterogeneity: heterogeneity in capabilities, in preferences, in
information and beliefs, and in institutions. In addition to these types, current debates on devising instruments for global
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heterogeneity of resource users makes a differ-
ence, considerably more work is needed to clarify
this concept and its effects.11

It has become increasingly clear that global
and local common-pool resources are not only an-
alytically similar, but interrelated. The use of re-
sources at the local level affects international and
global resources, and vice versa. Thus devising
the rules for using international and global re-
sources requires a careful examination of local
characteristics of resource use. For example, to
devise a workable international regime for the use
of global atmosphere as a sink for greenhouse
gases, it is important to understand that differ-
ent resource users emit various greenhouse gases
for various reasons, that these uses cannot all be
measured with the same degree of reliability, and
that different resource users have drastically dif-
ferent capabilities to reduce their resource use.

Cost of Measurement. To devise effective insti-
tutions that limit the use of common-pool re-
sources so that they do not suffer congestion,
overuse, or destruction, one needs to be able to
measure the quantity and location of resource
units. Common-pool resources vary substantially
from one another in the reliability and cost of
measuring current stocks and flows and predict-
ing future conditions. Schlager and colleagues
identify two physical attributes of resources that
have a strong impact on the ease of measurement:
the capability for storage and the mobility of re-
sources. Storage (for example, a dam on a water
distribution system) allows managers and users to
measure the stock of a resource and to allocate its
use over time in light of good information about
what is currently available. Mobile resources, such
as wildlife and undammed river water, are much
harder to measure and account for than stable re-
sources, such as forests and pasture lands. Again,
the mobility of the resource makes measurement,
and thus management, of wildlife much more dif-
ficult than stable resources.

The Search for Effective Institutions

Devising better ways of governing resource sys-
tems will continue to be a major issue in the
new century. Climate change, loss of biodiver-
sity, ozone depletion, the widespread dispersal
of persistent pollutants, and most other environ-
mental problems involve the commons. Practi-

tioners at international, national, regional, and
local levels will continue to seek solutions and
to debate the appropriate roles for government,
private, and community ownership of natural re-
sources. Meanwhile, considerable scientific uncer-
tainty exists about how various property regimes
and associated institutional forms affect resource
sustainability.

The best available knowledge strongly sug-
gests that the search for a single best strategy will
be futile. The best tool for sustainable manage-
ment of a common-pool resource depends on the
characteristics of the resource and of the users.
Substantial agreement is slowly evolving that mul-
tiple institutional strategies are needed given the
wide diversity of threatened physical and biolog-
ical resources. It requires substantial ingenuity
to design institutions that cope effectively with
the attributes of a particular resource given the
larger macro-political institutions, culture, and
economic environment in which that resource is
embedded. With improved understanding, it may
become possible to diagnose resource use situa-
tions well enough to separate promising institu-
tional forms from those unlikely to achieve de-
sired goals and thus provide useful scientific in-
formation to supplement ingenuity.

Analysis of the performance of a broad array
of policy options at diverse levels of organiza-
tion will be required to advance our knowledge.
Analysis is proceeding from the early, rough clas-
sification of a few major categories of property
rights regimes toward more refined typologies,
from bivariate propositions about which institu-
tional forms work better to more complex theo-
ries that take contextual differences into account,
and from analyses at a single level of social or-
ganization to those that take into account link-
ages among institutional forms at different levels.
An important advance was the idea that institu-
tions face major design challenges (e.g., fit with
resource characteristics, monitoring the resource
and the users, enforcement of rules). This led to a
search for robust “design principles.” Outcomes
may be more dependent on the ability of insti-
tutions to meet design challenges than on insti-
tutional attributes such as the type of property
rights they establish.

Furthermore, recognition is growing that insti-
tutional performance may be assessed using mul-
tiple evaluative criteria, including efficiency, sus-
tainability, and equity. The criterion of economic

climate change policy suggest that heterogeneity in the extent of the past use of the resource also plays an important role.
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efficiency focuses on the relationship of total in-
dividual and social benefits to total individual and
social costs. Even though it is often difficult to
measure social benefits and costs, the concep-
tual underpinning for efficiency analysis is clear.
An institutional arrangement is considered eco-
nomically efficient if no reallocation of resources
will improve the welfare of some individuals af-
fected by the resource without making someone
else worse off. The criterion of sustainability can
be applied to both the resource and the institu-
tions governing the resource. In regard to the re-
source, sustainability refers to the continuance (or
even improvement) of the resource system, facil-
ity, or stock that generates the flow of resource
units. In regard to an institution, sustainability
refers to the continued use of the institution over

time with adaptation occurring in the day-to-day
rules within the context of a stable constitution.
Equity criteria are used to evaluate the distribu-
tion of costs and benefits either on the basis of the
relationship between individuals’ contributions to
an effort and the benefits they derive or on the
basis of their differential abilities to pay. Beyond
efficiency, sustainability, and equity, criteria such
as accountability and adaptability are frequently
invoked. No institutional arrangement is likely to
perform well on all evaluative criteria at all times.
Thus, in practice, some tradeoff among perfor-
mance criteria is usually involved. Economic ef-
ficiency has frequently dominated the policy de-
bate, but concerns of equity and sustainability of
the resource may be more important to those di-
rectly affected by policy proposals.

Questions

1. As the authors state, Hardin’s ‘tragedy of
the commons’ depends on a few assumptions
about human motivation, rules governing the
use of the commons, and the nature of the
commons. What are those assumptions?

2. Define the following:

(a) Common-pool resource (CPR)

(b) Public good

(c) The free-rider problem

3. Social scientists use game theory to study and
predict human behavior in certain well-defined
situations. The prisoner’s dilemma game is
sometimes said to model the behavior toward
a CPR.

(a) Explain the nature of the PD game.

(b) How does the PD game apply to CPRs?
What does it show?

(c) How does the PD game contradict the ef-
fect of Adam Smith’s “invisible hand” that
supposedly leads to maximum economic
efficiency?

4. Hardin and others have argued that one way to
avoid the ‘tragedy of the commons’ is single
ownership of the CPR, either private or gov-
ernment ownership. However, the authors of
this piece explain that nationalizing CPRs such

as forests sometimes lead to their degrada-
tion. What are some of the reasons for this
outcome?

5. Hardin’s prediction of the disastrous fate of a
‘commons’ without single ownership was crit-
icized in this article. What were the nature of
those objections?

6. In Hardin’s model of CPRs, open-access condi-
tions lead to ruin of the resource because he
assumes the ‘rational actor’ model of human
behavior. The authors point to two distinct in-
centive problems in managing CPRs; what are
they?

7. What are the broad classes of regimes to man-
age property rights to CPRs?

8. How does the free-rider problem apply to
CPRs?

9. (a) What are the two key attributes of CPRs?
Explain each in a little detail, with exam-
ples.

(b) What are some other important attributes
of CPRs? Briefly explain each, with exam-
ples.

10. What are the three main criteria that can be
used to assess the effectiveness of institu-
tional arrangements that manage CPRs? Briefly
describe each.
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